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Summary
Background A quarter of a century ago, two global events—the International Conference on Population and Development 
in Cairo, and the Fourth World Conference on Women in Beijing—placed gender equality and reproductive health and 
rights at the centre of the development agenda. Progress towards these goals has been slower than hoped. We used 
survey data and national-level indicators of social determinants from 74 countries to examine change in satisfaction of 
contraceptive need from a contextual perspective.
Methods We searched for individual-level data from repeated nationally representative surveys that included information 
on sexual and reproductive health, and created a single dataset by harmonising data from each survey to a standard data 
specification. We described the relative timings of sexual initiation, first union (cohabitation or marriage), and first birth 
and used logistic regression to show the change in prevalence of sexual activity, demand for contraception, and modern 
contraceptive use. We used linear regression to examine country-level associations between the gender development 
index and the expected length of time in education for women and the three outcomes: sexual activity, demand for 
contraception, and modern contraceptive use. We used principal component analysis to describe countries using a 
combination of social-structural and behavioural indicators and assessed how well the components explained country-
level variation in the proportion of women using contraception with fractional logistic regression.
Findings In 34 of the 74 countries examined, proportions of all women who were sexually active, not wanting to conceive, 
and not using a modern contraceptive method decreased over time. Proportions of women who had been sexually active 
in the past year changed over time in 43 countries, with increases in 30 countries; demand for contraception increased in 
42 countries, and use of a modern method of contraception increased in 37 countries. Increases over time in met need 
for contraception were correlated with increases in gender equality and with women’s time in education. Regression 
analysis on the principal components showed that country-level variation in met contraceptive need was largely explained 
by a single component that combined behavioural and social-contextual variables.
Interpretation Progress towards satisfying demand for contraception should take account of the changing context in 
which it is practised. To remove the remaining barriers, policy responses—and therefore research priorities—could 
require a stronger focus on social-structural determinants and broader aspects of sexual health.
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Introduction
The mid-1990s saw two landmark events in global efforts 
to advance gender equality and reproductive health and 
rights. In 1994, the UN International Conference on 
Population and Development in Cairo, Egypt, created a 
paradigm shift, taking contraception out of the context of 
population control and into the wider context of sexual 
and reproductive health and rights.1 The following year, 
the UN’s Fourth World Conference on Women: Action 
for Equality, Development and Peace, held in Beijing,2 
marked an important watershed in the advancement of 
gender equality, setting strategic objectives for the 
advancement of women and, crucially, emphasising the 
importance of social determinants in understanding 
women’s health. 
The Cairo and Beijing conferences fundamentally 
shifted thinking on development,3 leading to a global 
consensus that reproductive health and rights are 
essential, not only in improving reproductive health 
outcomes, but in achieving broader improvements in 
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health, education, and economic outcomes,4,5 and that 
women’s equality is a precondition for securing the 
wellbeing and prosperity of all people: “The full and 
equal participation of women in civil, cultural, economic, 
political and social life, at the national, regional and 
international levels, and the eradication of all forms of 
discrimination on grounds of sex, are priority objectives 
of the international community.”6
Recognition in the Cairo and Beijing conferences 
that reproductive health and women’s empowerment 
are intertwined, and that each is necessary for the 
advancement of society, has had a catalytic effect on 
contraception provision and use7 and has underpinned 
successive global initiatives to advance their goals. The 
importance of contraceptive use to progress in all major 
Sustainable Development Goal (SDG) themes is reflected 
in SDG indicator 3.7.1: “The proportion of women of 
reproductive age (aged 15–49 years) who have their need 
for family planning satisfied with contraceptive use”.8 In 
operational terms, this describes the proportion of women 
who currently do not want to become pregnant and are 
using contraception.9 Policy makers have set a benchmark 
of meeting 75% of the demand for family planning in all 
countries by 2030; achieving this is expected to bring both 
demographic and development benefits.5
Monitoring trends in contraceptive use in the broader 
context of sexual health and in the social context of 
women’s lives is important to examine progress towards 
goals related to gender equality, development, and 
reproductive rights, and 2020 is a pivotal year in which 
to do so. Not only does it mark a quarter of a century 
since the Cairo and Beijing conferences, it also 
represents a 5-year milestone towards achieving the 
2030 SDGs. Considerable effort has been invested in 
documenting cross-national comparisons and trends in 
contraceptive use and unmet contraceptive need,10–12 
assessing whether targets are being met,13 and 
estimating impact.5 Differences between countries and 
the trends over time also need to be set in the social and 
behavioural context in which they occur. We use data 
from national and international surveys to describe 
change over time in sexual activity, demand for and use 
of modern contraceptive methods, and link these with 
country-level social determinants and aspects of sexual 
lifestyles.
Methods
Data sources
We aimed to identify and obtain individual-level data 
from all repeated nationally representative surveys that 
included information on sexual and reproductive health. 
We gave preference to surveys that sampled men and 
women, irrespective of marital status, and those that 
covered a wide age range. However, we did not discard 
surveys with a more limited target population if those 
were the only data available in that country.
We began with a database of 98 surveys from 55 countries 
that we had initially constructed for our 2006 global review 
of sexual behaviour.14 We identified subsequent surveys in 
these countries via internet searches and personal contacts.
Research in context
Evidence before this study
Before undertaking the study, we searched PubMed and Google 
Scholar for studies published between Jan 1, 2000, and 
Sept 30, 2019, with no language restrictions using the search 
terms “timing of reproductive health events”, “timing of family 
life events”, “unmet contraception need”, “unmet need for family 
planning”, “ICPD”, “contraceptive use”, “non-contraceptive use“, 
“trends”, and “cross-national variation” to identify studies 
describing trends in contraceptive use and policy-related factors 
associated with change, globally. We examined quantitative, 
qualitative, and mixed methods studies. Several studies have 
described regional variation and trends in unmet need for 
contraception. They have, variously, assessed the extent to which 
targets are being met, whether the scale of progress is less or 
greater than might have been expected, and what the 
demographic impact and development benefits might be. Few 
have examined contraceptive use in the wider social-structural 
context or in relation to other sexual health-related behaviours.
Added value of this study
We use data from national and international surveys to describe 
change over time and differences between regions in met need 
for contraception in the context of demographic change, wider 
social-structural determinants, and other sexual health-related 
behaviours. We find wide cross-national variation in demand 
for and use of modern contraceptive methods, with modest 
increases over time. The length of time spent single and 
sexually active, and the interval between sexual initiation and 
first birth, has increased in many countries. Indicators of 
women’s social position—ie, gender equality and expected 
years in education—account for some of the variability in 
country-level progress made in meeting contraceptive need, 
as do indicators measuring wider aspects of sexual behaviour.
Implications of all the available evidence
Previous research showing small gains in meeting need for 
contraception has been interpreted as evidence of slow progress 
towards goals relating to reproductive health and rights. 
A perspective on progress that takes account of increased demand 
for contraception, and the demographic and social contextual 
background in which it is practised, is important to adjust this 
perspective and guide programmatic action. Monitoring trends in 
contraceptive use in the broader context of sexual health and in 
the social context of women’s lives is important to assess progress 
towards the goals of the International Conference on Population 
and Development and their legacy.
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We identified and obtained individual-level data for 
all Demographic and Health Surveys (DHS),15 AIDS 
Indicator Surveys (AIS),15 and Multiple Indicator Cluster 
Surveys (MICS)16 from their respective repositories. We 
also searched other data repositories: UK Data Archive,17 
Inter-university Consortium for Political and Social 
Research,18 DataFirst,19 South Africa’s Human Sciences 
Research Council’s Research Data Service,20 and Global 
Health Data Exchange.21 Additionally, we searched the 
literature using PubMed and Google Scholar for pre-
existing studies and their data sources. We did internet 
searches and used Twitter to identify potential sources of 
data. Our searches were done in English but we did not 
include any language restrictions on the resulting articles 
or datasets. We identified geographical areas where we 
lacked data and contacted researchers in those countries 
to identify suitable data.
In addition to sexual health data, we obtained national-
level social and economic indicators from the UN22 and 
included those with the most complete data (gross 
domestic product [GDP] per capita, gender development 
index, gender inequality index, female and male expected 
years of education). Where data were not available for 
a year, we carried them forwards from the previous 
estimate.
Most surveys were face-to-face interviews, done by 
experienced interviewers as part of large-scale national 
surveys. National sample frames were used; sample sizes 
varied depending on the nature of the survey: DHS 
typically aim to sample 1% of households to obtain 
estimates across a wide range of reproductive health 
indicators whereas national surveys typically calculate 
sample size on the basis of a focused set of measures, thus 
providing a smaller set of estimates with greater precision.
Data management
Individual-level data from each survey were harmonised 
to a standard data specification and compiled into a single 
dataset. DHS, AIS, and MICS each use their own standard 
instruments with local adaptations (set out in the report 
for each survey) but some national surveys obtained data 
differently. Where there were inconsistencies between 
surveys in question wording, response categories, or 
denominators, we coded a variable that was broadly 
comparable to the data available in the DHS, since this 
was the most common data source. Where differences 
between the surveys were too great to generate a 
comparable variable, we excluded that country’s data 
from analyses using that variable or did not analyse 
trends over time for that variable. The data specification 
and information available for each survey are available on 
request. We retained all survey design information 
including the original weights.
Summary measures and indicators
We defined summary measures that allowed us to 
maximise the number of surveys included in the analysis 
while remaining comparable. We allocated the entire 
female survey sample to one of six categories: (1) never 
had sex; (2) had sex but not in the past 12 months; (3) had 
sex in the past 12 months and currently pregnant; (4) had 
sex in the past 12 months and wants to have a child; 
(5) had sex in the past 12 months, does not want to have a 
child, and is using a modern method of contraception; 
and (6) had sex in the past 12 months, does not want to 
have a child, and is not using a modern method of 
contraception. We additionally estimated demand for 
contraception as the proportion of sexually active women 
who did not want to conceive, and the met need as the 
proportion of women who were sexually active and did 
not want to conceive who were using a modern method 
of contraception.
We defined users of modern contraceptive methods as 
those using any of the following: female and male 
sterilisation, oral contraceptives, intrauterine contraceptive 
device, injectables, implants, female and male condoms, 
diaphragm, contraceptive foam and jelly, contraceptive 
ring, cervical cap, and contraceptive sponge.
We defined women who did not want to conceive as 
those who did not want a child in the year following the 
survey. Some surveys did not ask respondents when they 
would like to conceive and we had to infer this from other 
questions (appendix pp 6–11). We assumed that not 
wanting to conceive at the time of the survey was equivalent 
to not wanting to conceive in the next year. Questions on 
contraceptive use also varied across surveys (appendix 
pp 6–11). We assumed that current contraceptive use, 
queried in both the DHS and MICS, was similar to the use 
ascertained in other surveys with different phrasing (for 
example, method used at last intercourse).
We listed indicators that described key aspects of 
sexual health relevant to the holistic concept of repro-
ductive and sexual health.10 In each survey, we estimated 
all indicators for both men and women, then narrowed 
our focus to measures that were widely available.
We identified three key transitions: first sexual inter-
course, first union (cohabitation or marriage), and first 
birth. Age at first sexual intercourse is a key indicator as it 
marks entry into the period of exposure to sexual and 
reproductive health outcomes including unintended 
pregnancy and sexually transmitted infection. First union 
is likely to coincide with changes in fertility preferences 
and sexual activity and, in some circumstances, access to 
reproductive and sexual health services. Age at first union 
was defined as either age at first marriage or cohabitation; 
we assumed that surveys asked about the one that was 
most locally relevant and treated them as equivalent. For 
each event, we estimated the lifetable median age at event 
and IQR, by birth cohort. From the survival functions, we 
estimated the cumulative proportions of people born in 
the 1990s who had first sexual intercourse before the ages 
of 15, 17, and 19 years and the proportions of those born in 
the 1980s who entered their first cohabitation or marriage 
by ages 18, 23, and 28 years.
See Online for appendix
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We estimated the proportion of people who had more 
than one partner in the year before the survey, and the 
proportion of people who reported sex in the 4 weeks 
before the survey. We could not include measures 
describing the types of partners (ie, spousal or cohabiting 
vs non-cohabiting) or condom use due to inconsistencies 
across surveys and lack of data.
Data on abortion and post-abortion care are scarce and, 
where they are available, reporting is known to be poor23 
and a global comparison is not possible.
Statistical analysis
We summarised each indicator for men and women in 
each survey. Unless otherwise stated, estimates are for all 
women aged 15–49 years. Ages at first sexual intercourse 
and first union and the proportions reporting sex and 
multiple partners in the past year were also estimated for 
men aged 15–49 years. Surveys that included only ever-
married women are identified in the results; in analysis 
of these surveys, we did not scale the survey estimates to 
be representative of all women and therefore estimates 
from these countries are representative of ever-married 
women only. The earliest MICS in Serbia and Montenegro 
restricted relevant questions to people younger than 
25 years.
Binary variables were summarised as proportions 
with logit confidence intervals. Ages at events were 
summarised with lifetable medians.
We looked for variation and trends in sexual activity, 
demand for contraception, and met need for contra-
ception. We quantified the change over time in each 
outcome using logistic regression and plotted the 
odds ratios (ORs) for each country and survey, comparing 
each survey with the earliest survey in that country. To 
assess whether changes were concentrated in certain age 
groups, we included interaction terms in the logistic 
models and, where interaction terms made an important 
contribution to the model, we present stratified ORs.
We did an ecological analysis to describe the country-
level association between two measures of gender 
equality (the gender development index and expected 
years of education for females) and our three outcome 
measures: (1) the proportion of women who are sexually 
active, (2) the proportion of sexually active women who 
do not want to conceive, and (3) the proportion of women 
who are sexually active, not wanting to conceive, and 
using a modern method of contraception. For each 
exposure–outcome combination, we fitted a linear 
regression model from which we extracted the regression 
coefficient and the R² statistic.
We used principal component analysis (PCA) to assess 
whether other aspects of sexual health and social-
structural determinants were correlated with use of 
contraception. We summarised the key measures of 
sexual behaviour for men and women in the most recent 
survey for each country, combined these with relevant 
national indicators of social-structural determinants, and 
did a PCA based on the correlation matrix to identify 
which linear combinations of country-level variables 
captured a large fraction of the variation in the summary 
statistics. We included, for both men and women, the 
cumulative proportions who had first sexual intercourse 
by ages 15 years and 17 years and who had first union by 
ages 18 years and 23 years, and estimates from the most 
recent survey of the proportions who had more than one 
partner in the past year, who had sex in the past year, and 
who had sex in the past 4 weeks. We included recent 
national estimates of the gender development index, the 
number of years of education expected for men and 
women, and GDP per capita. We then assessed the 
relation between the principal components and the 
national estimate of contraceptive met need using 
fractional logistic regression and used linear regression 
to show the relationship between the scores on the 
individual principal components and met need.
We used Stata 15 for all data management and analysis.
Role of the funding source
This work was funded by the UNDP/UNFPA/UNICEF/
WHO/World Bank Special Programme of Research, 
Development and Research Training in Human 
Reproduction as part of a larger review of global sexual 
health data. The funder had no role in the analysis or 
interpretation of these results. The corresponding author 
had full access to all the data in the study and had final 
responsibility for the decision to submit for publication.
Results
We identified 249 surveys from 86 countries. Data for 
two countries could not be included due to local data 
sharing regulations24 and late arrival.25 Data were obtained 
for 242 surveys done between 1995 and 2018 in 
84 countries. The number of surveys included in the 
analysis of sexual activity, contraceptive use, and 
contraceptive demand and in the analysis of the intervals 
between first sex, union, and birth are shown in the 
appendix (p 2), alongside a summary of the number of 
surveys used for each country and the total number of 
male and female survey respondents aged 15–49 years 
and 15–24 years (appendix pp 3–4). 74 countries had 
sufficient information to be included in the analysis and 
63 countries had data from more than one survey. Most 
data were available for sub-Saharan Africa, followed by 
Latin America and the Caribbean. The list of countries 
contributing data to each analysis is given in the appendix 
(ecological analysis: pp 17–18; PCA: pp 20–21).
For 64 countries with sufficient data for logistic 
regression, we estimated ages at first sex, first union, and 
first birth (figure 1). Age at first sexual intercourse ranged 
from 15 to 24 years and, over time, has decreased in some 
countries (eg, Cuba, Columbia) and increased in others 
(eg, Uganda, Cameroon). Age at first union ranged 
between 15 and 31 years, and has increased over time in 
most countries. Age at first birth ranged from 18 to 31 years 
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and has increased in most countries. There is considerable 
variation in the lengths of the intervals between first sexual 
intercourse and first union, and first sexual intercourse 
and first birth, indicating differing levels of demand for 
contraception and contraception use. In a substantial 
minority of countries, age at first birth precedes age at first 
union. The period spent sexually active before marriage or 
cohabitation has lengthened over time in many countries, 
due to changes in age at first sexual intercourse and first 
union, thus altering the age range of those who might be 
most in need of contraception.
To understand satisfaction of contraceptive need, we 
considered trends over time in sexual activity, intention to 
conceive, and use of modern contraceptive methods.  The 
proportion of contraceptive need satisfied is influenced 
by whether women are sexually active and whether they 
wish to conceive. These proportions vary substantially 
between countries and have changed over time (figure 2). 
The height of the bars in figure 2 show, for each survey, 
those who had sex in the past year as a proportion of all 
women. These sexually active women are subdivided into 
four groups: currently pregnant, wanting to conceive, not 
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Figure 1: Length of the interval between the median ages at first sexual intercourse and first union, and the median age at first birth for women born between 1960 and 1999 by country and 
region
The interval between median ages at first sexual intercourse and first union (cohabitation or marriage) are shown as bars, whereas median age at first birth is shown as points. For each country, younger 
cohorts are presented first (blue and purple), followed by older cohorts (light and dark green). *Median age at first sexual intercourse is shown for countries without information on age at first union.
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wanting to conceive and using a modern method of 
contraception, and not wanting to conceive and not using 
a modern method of contraception.
In 34 countries, the proportion of women who are 
sexually active and needing, but not using, modern 
methods of contraception has declined (figure 2A). In 
32 countries in this group, the decline was accompanied 
by the expansion in use of modern contraceptive 
methods, although the changes were not simultaneous 
in all countries (figure 3). In eight countries (Cambodia, 
Colombia, Gabon, Lesotho, Namibia, Peru, Philippines, 
Sierra Leone), the decline occurred alongside an increase 
in the proportion of all women who were sexually active 
(figure 4) and in 24 countries, it also coincided with 
an increase in the proportion of women wanting to 
avoid conception (figure 5), with changes observed in all 
age groups.
In 14 countries, the proportion of women who are 
sexually active and needing, but not using, a modern 
contraceptive method has increased (figure 2B). In five 
countries (Benin, Burkina Faso, Côte d’Ivoire, Dominican 
Republic, and Guinea), we see an overall increase in the 
proportion of women who were sexually active and an 
increase in the odds of sexual activity (figure 4), and in 
seven (Benin, Burkina Faso, Chad, Côte d’Ivoire, Guinea, 
Mozambique, and Nigeria), an increase in the proportion 
of those women not wanting to conceive (figure 5). In 
six countries (Benin, Burkina Faso, Chad, Dominican 
Republic, Mozambique, and Nigeria), the increase in 
unmet need for contraception occurred despite increases 
in modern contraceptive method use, including a sub-
stantial increase in Mozambique (figure 3). The odds of 
contraceptive method use de clined in six countries 
(Albania, Guinea, Jordan, Kyrgyzstan, South Africa, and 
the USA; figure 3) and was accom panied by an increase in 
the proportion of the population needing contraception 
in three of these countries (South Africa, Guinea, and 
Albania; figure 2). In Benin and Burkina Faso, the 
increased use of modern contraceptive methods was not 
sufficient to reduce the proportion of women who had 
Figure 2: Proportion of sexually active women according to desire to conceive, pregnancy status, and use of a modern contraceptive method
Countries are grouped according to the change over time in the proportion of sexually active women aged 15–49 years who do not want to conceive and are not 
using a modern contraceptive method and whether this proportion has A) decreased, B) increased, or C) remained the same. *Surveys of ever-married women only. 
†Surveys of ever-married women followed by surveys of all women; for India, only the all-women surveys are shown.
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Figure 3: Crude odds ratios, 
by country, for change over 
time in met need for modern 
contraceptive methods
Met need for modern 
contraceptive methods was 
estimated as the proportion of 
sexually active women aged 
15–49 years who do not want 
to conceive and are using 
modern contraceptive 
methods. Where terms for 
interaction between age and 
year of survey made an 
important contribution to the 
model, we present stratified 
odds ratios.
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Figure 4: Crude odds ratios, 
by country, for change over 
time in the prevalence of 
sexually active women, as a 
proportion of all women 
aged 15–49 years
Women were defined as 
sexually active if they had had 
sex in the past year. Where 
terms for interaction between 
age and year of survey made 
an important contribution to 
the model, we present 
stratified odds ratios.
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Figure 5: Crude odds ratios, 
by country, for change over 
time in the demand for 
modern contraceptive 
methods
Demand for modern 
contraceptive methods was 
estimated as the proportion of 
sexually active women aged 
15–49 years who do not want 
to conceive. Where terms for 
interaction between age and 
year of survey made an 
important contribution to the 
model, we present stratified 
odds ratios.
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demand for contraception but were not using it, because 
of sub stantial growth in the proportion of women who 
were sexually active and who did not want to conceive.
In 13 countries, there was no overall change over time 
in the proportion of women who were sexually active, not 
wanting to conceive, and not using contraception 
(figure 2C). In three countries (Bolivia, Cameroon, and 
Haiti), this was because divergent trends over time for 
younger and older women cancelled each other out 
(appendix pp 12–16), and in Haiti and Bolivia, increases in 
use of modern contraceptive methods were not enough to 
meet increased demand and an increased proportion of 
sexually active young women (figures 3, 4).
43 countries have seen a change over time in the 
proportion of women who had sex in the year before the 
survey, 30 of which have seen increases (figure 4). In 
37 countries, the change differed by age group, with 
differences in the direction and magnitude of effects and 
no overall pattern.
In 42 countries, the odds of sexually active women not 
wanting to conceive increased over time (figure 5). In four 
countries (Liberia, Nicaragua, Peru, and Uzbekistan), this 
increase occurred only in one age group, with no change 
in the other age group. In nine countries, demand for 
contraception declined over time in at least one age group.
In 37 countries, there was an increase over time 
in the odds of modern contraceptive method use 
among women who do not wish to conceive (figure 3). In 
20 countries, this increase was different for women aged 
15–24 years and those aged 25–49 years. There was 
no change in 12 countries and a decline in the remainder. 
In some countries, such as Ethiopia and Rwanda, there 
were some striking increases, and many saw the odds of 
modern contraceptive method use triple over a 15–20-year 
period.
In the 67 countries with data on sexual activity, demand 
for contraception, and use of contraception, the UN 
estimate of the gender development index for the year of 
the most recent survey data ranged from 0·61 to 1 (where 
1 indicates complete gender parity and 0 complete gender 
inequality), with a median of 0·89 (IQR 0·84–0·95), and 
linear regression results (clustered by country) showed a 
strong positive association with demand for modern 
contraceptive method use (coefficient 66·7; p<0·0001; 
R²=0·46) and the proportion of women with a demand for 
contraception who are using a modern contraceptive 
method (134·7; p<0·0001; R²=0·34; appendix p 19).
The expected years of education for females ranged from 
2 to 21 years with a median of 10 years (IQR 7·7–12·3) and 
also showed a strong positive correlation with demand for 
(coefficient 2·3; p<0·0001; R²=0·63) and use of (4·7; 
p<0·0001; R²=0·53) modern contraceptive methods in 
linear regression models.
As gender inequality declines at the country level, and 
expected years of female education increases, the 
proportion of women wanting to avoid conception 
increases, as does the proportion using a modern 
contraceptive method among those who have demand for 
contraception (appendix p 19).
 Full PCA results are given in the table, alongside results 
from fractional logistic regression and the correlation 
coefficients between each principal com ponent and 
contraceptive met need. Four components had eigenvalues 
greater than 1 and collectively explained 84% of the total 
variation. Country-level fractional logistic regression 
showed that principal components 2 (PC2) and 4 (PC4) 
were positively associated with met need (table).
PC2 discriminates countries based on ages at first sexual 
intercourse and first union, multiple partnerships among 
women, sexual activity among men, and social and 
economic indicators. Countries with higher ages at first 
sexual intercourse for women, lower ages for men, and 
higher ages at first union for both sexes had a high score, 
as did countries with higher prevalence of multiple 
partnerships among women and more sexual activity 
among men. Countries with greater gender equality, 
Principal 
component 1
Principal 
component 2
Principal 
component 3
Principal 
component 4
Proportions and associations
Proportion of variance explained 0·35 0·30 0·11 0·09
Cumulative proportion 0·35 0·64 0·75 0·84
Coefficient of regression of scores on 
contraceptive met need
0·05; 
p=0·209
0·26; 
p<0·0001
−0·06; 
p=0·444
0·20;  
p=0·013
Correlation coefficient for scores with 
contraceptive met need
0·165 0·583 −0·042 0·2177
Loadings on principal components
Proportions of survey respondents
Men
Had first sexual intercourse by age 15 years 0·2744 0·1260 −0·3767 0·1792
Had first sexual intercourse by age 17 years 0·3190 0·1453 −0·3059 0·1417
Had first union by age 18 years 0·2209 −0·1360 0·0549 0·4509
Had first union by age 23 years 0·1910 −0·1360 0·2631 0·5115
Had >1 partner in the past year 0·3299 0·0076 −0·2963 −0·0902
Had sex in the past year 0·3273 0·1574 0·0266 0·1212
Had sex in the past 4 weeks 0·2573 0·1393 0·3402 0·1611
Women
Had first sexual intercourse by age 15 years 0·3083 −0·2239 −0·0525 −0·1687
Had first sexual intercourse by age 17 years 0·3399 −0·1521 −0·1011 −0·2121
Had first union by age 18 years 0·1289 −0·3883 0·0596 −0·0090
Had first union by age 23 years 0·0915 −0·3401 0·1528 0·1505
Had >1 partner in the past year 0·2544 0·2150 −0·0317 −0·2613
Had sex in the past year 0·3277 −0·0163 0·1211 −0·3271
Had sex in the past 4 weeks 0·1871 0·0459 0·5724 −0·1406
Social-structural variables
Expected years of education (female) −0·0057 0·4039 0·1281 0·0920
Expected years of education (male) 0·0224 0·3683 0·1292 0·0519
Gender development index −0·0274 0·3258 −0·1503 0·2844
GDP per capita 0·1081 0·2976 0·2216 −0·2254
Table shows the proportion of the variance explained by each component, the associations between the component 
scores and the proportion of women who do not want to conceive who are currently using a modern method, and the 
loadings on the principal components of each variable. GDP=gross domestic product.
Table: Principal component analysis
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longer time in education, and higher GDP also scored 
highly. Figure 6 shows contraceptive met need by score 
for PC2, and there is a clear positive correlation between 
the two estimates (correlation coefficient 0·58; table).
PC4 distinguishes countries on gender development 
measures (gender development index and expected years 
of education for females and males) and men’s age at first 
union, women’s age at first sexual intercourse, and 
women’s sexual activity in the past year. Countries with 
high scores have earlier ages at first union and first sexual 
intercourse for men, later age at first sexual intercourse for 
women, lower proportions of people with multiple 
partnerships, more recent sexual activity for men and less 
for women, and high gender development index combined 
with low GDP. The UK and the USA have low scores on 
PC4, whereas Honduras and Guatemala have high scores. 
Plotted against contraceptive met need (appendix p 22), the 
data are more dispersed than in figure 6 and the correlation 
between met need and PC4 is lower (0·22; table).
Discussion
Our results show that transitions to sexual initiation, entry 
into a cohabiting or marital relationship, and first 
parenthood vary widely between settings and over time. 
Age at first sexual intercourse has fallen in some countries 
and increased in others, the latter generally in tandem 
with increases in age at first union and first birth. There is 
considerable variation in the intervals between first sexual 
intercourse and first union, and first sexual intercourse 
and first birth, but generally they have widened, length-
ening time spent sexually active and single or child-
free, and thus increasing demand for contraception. 
The proportion of women who are sexually active has 
changed over time in most countries, and changes have 
not been confined to young women. Likewise, changes in 
the demand for and use of contraception are not solely 
seen among young women, no doubt reflecting diverse 
preferences in terms of postponing and limiting births. 
Use of modern contraceptive methods has increased in 
half of the countries in this analysis. Increases in demand 
for contraception were typically seen for women of all 
ages, whereas changes in sexual activity and modern 
contraceptive method use were age dependent in most of 
the countries where change occurred.
These trends have implications for the provision of 
services, especially where different patterns are seen for 
women at different ages. Some countries are faced with 
an expanding group of women who have a demand for 
contraception; however, even rapid increases in use of 
modern contraceptive methods might not be enough to 
immediately reduce the number of women who have a 
need for contraception but are not using a method. Where 
different changes occur for younger and older women, 
alterations might be needed to the provision of sexual and 
reproductive health services to ensure equitable coverage.
With regard to social determinants, our ecological 
analysis suggests that as gender inequality declines, and 
expected years of female education increase, demand for 
and the use of modern contraceptive methods increases. 
The regression results suggested that, for every 0·1-point 
increase in the gender development index, there was an 
increase of 6·7 percentage points in the proportion of 
women who were sexually active and did not want to 
conceive and an increase of 13·5 percentage points in the 
proportion of those women using modern methods of 
contraception. Each extra year of education expected for 
girls correlated with an increase of 2·3 percentage points 
in demand for modern contraceptive methods and an 
increase of 4·7 percentage points in use of modern 
contraceptive methods.
At a country level, PCA showed that a combination of 
variables describing wider aspects of sexual behaviour 
and social-structural determinants explained much of 
the variation in the met need for contraception. In the 
combination of variables most strongly associated with 
contraceptive met need (PC2), coefficients were higher 
for social-structural variables than for behavioural 
indicators (except for age at first union among women). 
That differences in met need for contraception can be 
explained using other aspects of sexual behaviour and 
social-structural determinants provides support for our 
hypothesis that demand for and use of contraception are 
embedded in a larger social context and should not be 
considered in isolation.
We have harmonised sexual behaviour data from 
countries with nationally representative survey data 
on sexual and reproductive health and social-structural 
determinants. This has permitted assessment of the role 
Figure 6: Linear relationship of PC2 score with met need for modern contraceptive methods
Met need for modern contraceptive methods was estimated as the proportion of sexually active women aged 
15–49 years who do not want to conceive and are using modern contraceptive methods, with the regression line 
from a linear regression of PC2 score and met need shown in red. The coefficients on PC2 for all included variables 
are shown in the table. PC2=principal component 2. *Excluding Northern Ireland.
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of sexual lifestyles and wider social context in met need 
for contraception. Harmonised data are inevitably a 
simplification and we made assumptions about the 
equivalence of data collected in different ways. These 
assumptions might have undermined our ecological 
analyses and PCA, but there are no outliers to suggest that 
our assumptions were incorrect and, since many 
of the surveys are from DHS and therefore directly 
comparable, we have confidence in the overall results. The 
harmonisation process highlighted the value of using a 
standard instrument to collect data on an agreed set of 
measures. As well as ensuring comparability of the data 
collected, the ease of use makes cross-country and trend 
analyses more feasible. Surveys from high-income 
countries typically covered sexual health topics in great 
detail but often did not collect items that have become the 
de-facto standard, through inclusion in DHS and other 
international efforts, which makes cross-national com-
parisons difficult. Furthermore, known individual-level 
determinants, such as wealth and place of residence, 
although commonly collected are not straightforward to 
harmonise and include in cross-country analyses because 
the meaning of, for example, urban residence varies 
widely. We lacked comparable global data on abortion and 
post-abortion care, which is an important omission in any 
assessment of the extent to which contraceptive need is 
met.
The generalisability of the results is weakened by a 
lack of data for some regions and for some aspects of 
sexual and reproductive health. Many countries had 
no surveys, and some surveys obtained very little 
information. The social-structural variables were not 
available for all countries and all timepoints. Countries 
in which data are available are likely to be different 
from those where they are not in ways that are 
important to the study objectives. This might have 
undermined the ecological analysis and the PCA, since 
countries with incomplete data were excluded, and 
precluded detailed analysis of regional differences. The 
surveys we have used were carried out over a long 
period and the interval between first and last survey 
ranges from 3 to 22 years. Thus, our comparisons are 
not directly comparable in calendar year terms, but 
we would not expect changes to be strongly linked 
to calendar time. The initial starting points of the 
countries were very different and there have not been 
coordinated changes in the determinants.
The relatively modest increases in the extent of met 
need for modern contraceptive methods shown in our 
analyses and those of others10,12,13,26 have been interpreted 
as signalling a degree of failure in meeting reproductive 
health goals.1,7,26 Yet the picture is not wholly negative. 
Regions in which contraceptive use is lowest overall are 
also those in which individual countries have shown the 
most dramatic increase in the proportion of women 
needing, and using, modern methods of contraception—
eg, Rwanda, Kenya, and Ethiopia. However, a recurring 
theme in our results is that increases in modern 
contraceptive method use might not keep up with 
increases in demand caused by changes in sexual activity 
and fertility intentions.
Trends need to be seen against a backcloth of rapid social 
and demographic change. Increases in the proportion of 
single women who are sexually active, the near-universal 
desire for smaller families, longer intervals between 
marriage or cohabitation and first parenthood, and the 
postponement of parenthood in many countries, shown 
both in our data and elsewhere, have created challenges 
that were less apparent a quarter of a century ago.
Evidence of an association, at the national level, between 
gender equality, education, and met need for modern 
contraceptive methods supports the International 
Conference on Population and Development’s emphasis 
on the importance of the empowerment of women in 
reaching its goals. Gender equality is likely to affect 
contraceptive use through the degree to which women 
engage in sexual activity and are able to negotiate 
contraceptive use, the extent of freedom to access services, 
and power imbalances in personal relationships. While 
studies have highlighted problems of access, lack of 
knowledge, and fear of side-effects as barriers to use,27–29 
they have also shown that negative perceptions among 
people close to potential users can be a barrier to the 
adoption of modern contraceptive methods.28,30,31 Societal 
attitudes to women and their reproductive health could be 
reflected, via the political process, in the provision, or 
otherwise, of effective family planning services that are 
shown to be associated with satisfying contraceptive 
need.32
Our finding of an association between contraceptive use 
and a combination of variables relating to sexual health 
vindicates recent efforts by WHO to adopt a broader, 
integrated concept of sexual and reproductive health and 
to translate it into a framework for policy and practice.33 
Others have shown that non-use of contraception is 
associated with intimate partner violence and non-
consensual sex34–37 and sexual satisfaction.38–40 To date, 
emphasis in terms of efforts to improve contraceptive use 
has tended to be on access; however, progress contingent 
on further improvements to provision might be limited.28 
The most promising interventions now could well be 
those focusing on social-structural changes to remove 
remaining barriers and on influences on ability to achieve 
fertility intentions at the social-contextual level.
The policy response might need to shift, and with it, the 
research agenda. Given the diversity seen in permutations 
of levels of sexual activity, demand for contraception, and 
use of contraception, there is clearly considerable variation 
in ways in which different countries are addressing and 
meeting their targets. A better understanding of the 
mechanisms by which social determinants and lifestyle 
factors affect ability to achieve fertility intentions in 
different contexts is crucial to programmatic efforts to 
increase contraceptive use.
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